DATE: February 24, 1999

FROM: HOWARD LANDON
DIRECTIVES MANAGEMENT TEAM, MA-41

TO: DIRECTIVES POINTS OF CONTACT
SUBJECT: DOE0420.X, FACILITY SAFETY

Revisions to the attached directive, DOE O 420.X, FACILITY SAFETY and the related Contractor
Reguirements Document, are attached for your review and comment. The current Order was
gpproved 10-13-95 and is intended to establish facility safety requirements related to: nuclear safety
design, criticality safety, fire protection and naturd phenomena mitigation. The proposed changes are
“red-lined” for your convenience.

Commentson the Order and thereated Contractor Requirements Document are due by
March 29, 1999. MAJOR I SSUES or SUGGESTED COMMENTS should be designated as
such when submitted. MAJOR I SSUES should be limited to instances where the directive in
its entirety, or one or more of itsrequirements, would have an adver se effect on DOE policy
objectives, mission accomplishment, economy, efficiency, or other management concerns that
would preclude its publication. The following procedures should be followed for the
submission of comments.

Directives Points of Contact at Headquarters Elements: Submit one set of consolidated comments to
the originator of the directive by 3/29/99: Burt Rothleder, EH-31, Room 2008/CX X1 Building 3,
facamile (301) 903-6172; Email to burton.rothleder@HQ.DOE.GOV.

Send an additional copy of comments to Craig Wisooker, MA-41, Room 8F-084, Forrestd,
fax: 202-586-1972, or to craig.wisooker@hg.doe.gov.

Directives Points of Contact at Field Elements: Submit consolidated comments to the Order writer as
well asacopy to MA-41. The package submitted by Field Elements shdl include as an attachment the
comments provided by contractors.

Contractors will submit comments directly to their gppropriate Fidd Elements.

Questions concerning the content of the Order should be directed to Mr. Rothleder at (301) 903-6172;
guestions on the processing of a directive should be directed to Mr. Wisooker, 202-586-6343.

Attachments
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SUBJECT: FACHITY SAEFTY

1. OBJECTIVE. Theobjective of this Order isto establish facility safety requirements related to:
nuclear safety design, criticality safety, fire protectior, and natural phenomena hazards mitigation.

2. CANCELLATION. The Orderslisted below are canceled. Cancdlation of an Order does not,

by itself, modify or otherwise affect any contractua obligation to comply with such an Order.
Cancded Orders which are incorporated by reference in acontract shdl remain in effect until the
contract is modified to delete the reference to the requirements in the canceled Orders.

a
b.
C.

d.

DOE 5480.28, NATURAL PHENOMENA HAZARDS MITIGATION

DOE 5480.7A, FIRE PROTECTION

DOE 6430.1A, GENERAL DESIGN CRITERIA (NUCLEAR AND EXPLOSIVES
SAFETY REQUIREMENTYS)

DOE 5480.24, CRITICALITY SAFETY

3. APPLICABILITY.

a

DOE Elements. Except for the exclusonsin Paragraph 3c, this Order appliesto DOE
Elements with respongbility for DOE-owned or leased facilities as follows (see
Attachment 1, Table 1, “Facility and Activity Applicability”):

(@) 4.2, 4.4 All DOE nuclear and non-nuclesr facilities.

2 4.1, 4.3 All DOE nonreactor nuclear facilities which are classfied as Hazard
Categories 1, 2, or 3; and explosves facilities.

Contractors. Except for the exclusonsin Paragraph 3c, the Contractor Requirements
Document (CRD), Attachment 2, sets forth requirements that are to be applied to the
universe of contractors awarded contracts for management and operating contracts.
Contractor compliance with the CRD will be required to the extent st forthina
contract. Contractors shal be directed to continue to comply with the requirements of
Orders canceled by this Order until their contracts are modified to delete the reference
to the requirements of the canceled Orders.

DISTRIBUTION: INITIATED BY:
All Department Elements Office of Environment, Sefety

and Hedlth



DRAFT DOE O 420.X
XX-XX-99
C. Exdusions.
@ Activities that are regulated through alicense by the Nuclear Regulatory
Commission (NRC) or a State under an Agreement with the NRC, including
activities certified by the NRC under Section 1701 of the Atomic Energy Act;
2 Activities conducted under the authority of the Director, Naval Nuclear
Propulsion Program, as described in Public Law 98-525;
3 Activities conducted under the Nuclear Explosives and Weapons Safety
Program rdating to the prevention of accidenta or unauthorized nuclear
detonations to the extent a requirement under this part cannot be implemented
for aparticular facility in amanner that does not compromise the effectiveness
of such activities,
4 Activities that are regulated by the Department of Transportation or pursuant to
49 CFR 173.7(b);
) Accderator facilities that are covered by DOE Order 5480.25 (excluded from
884.1 and 4.3 but not from §84.2 and 4.4);
(6) Fusion facilities (excluded from 884.1 and 4.3 but not from 884.2 and 4.4).
4. REQUIREMENTS. Each section of this Order has specific requirements, and where appropriate

schedules for implementing requirements and specific exemptions, which are provided in the
following corresponding sections of this Order. In complying with the provisons of this Order,
determinations regarding the acceptability of design should include comparison with exigting safety
bassinformation, if available. All new congruction shall, as aminimum, conform to the Modd
Building Codes applicable for the state or region, supplemented with additiona safety
requirements associated with the hazards in the facility in a graded manner.

Guidance associated with this Order are not mandatory requirements. The guidance provided in
implementation guides and standards referenced therein are acceptable methods to satisfy the
requirements of this Order. Alternative methods that satisfy the requirements of this Order are dso
acceptable. Any implementation method selected must be judtified to ensure that an adequate
leve of safety commensurate with the identified hazards is achieved.
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4.1. Nuclear and Explosives Safety Design Criteria

Nuclear Safety

The objectives of Section 4.1 for nuclear safety are to ensure that Department of Energy (DOE)
nonreactor nuclear facilities are desgned and congtructed so as to assure adequate protection for the
public, workers, and the environment from nuclear hazards. The requirements of this section apply to
the activities of desgn and congtruction of new Hazard Category 1, 2, and 3 DOE nonreactor nuclear
facilities and to the design and congtruction of modification to existing DOE Hazard Category 1, 2, and
3 nonreactor nuclear facilities when the proposed modifications sgnificantly degrades the approved
safety basisfor the facility. Modifications to facility design and congtruction during the design and
congtruction phase shdl conform to the requirements for new facilities. Section 4.1 does not gpply to
the decision process to modify afacility, except to serve as a standard of comparison for safety
requirements. Activities associated with facility deectivation at end of life are exempt if judtified by a
safety andysis.

Explosives Safety

The objective of Section 4.1 for explosives safety isto establish mandatory standards for explosives
safety in the design and congtruction of DOE explosives facilities or modifications thereof. Explosves
facilities are those facilities or locations used for storage or operations with explosives or anmunition.
When these facilities are so nonreactor nuclear facilities, the requirements for nuclear safety design

aso apply.
4.1.1 Nuclear Safety
4.1.1.1 General Requirements

Detalled gpplication of these requirements shal be guided by safety andyses that establish the
identification and functions of safety (safety class and safety Sgnificant) Structures, Systems, and
Components (SSCs) for afacility and establish the sgnificance to safety of functions performed by
those SSCs. Safety analyses shdl consder facility hazards, natural phenomena hazards, and externd
man-induced hazards. Factors such as proximity to nearby facilities such as airports, pipelines, and
barge traffic peculiar to the Site shdl be consdered. A safety andlyss shall be performed at the earliest
practical point in conceptud or preliminary design, so that required functiond attributes of safety SSCs
can be specified in the detailed design. Safety andlyses shdl be performed in accordance with Safety
Anaysis Report (SAR) guidance for safety andysis, as described in DOE guidance documents.

4.1.1.2 Design Requirements

Nonreactor nuclear facilities shal be designed with the objective of providing multiple layers of
protection to prevent or mitigate the unintended rel ease of radioactive materids to the environment.
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Defensein depth shdl includes Sting, minimization of materid at risk, and the use of conservative design
margins and quality assurance; the use of successve physicad barriersfor protection againgt the release
of radioactivity; the provision of multiple means to ensure critica safety functions (those basic safety
functions needed to control the processes, maintain them in a safe state, and to confine and mitigate
radioactivity associated with the potentid for accidents with sgnificant public radiologica impact); the
use of equipment and administrative controls which restrict deviations from norma operations and
provide for recovery from accidents to achieve a safe condition; means to monitor accident releases
required for emergency responses; and the provision of emergency plans for minimizing the effects of an
accident.

Facilities shal be sited and designed in such a manner that gives to adequate protection for the hedlth
and safety of the public and for workers, including those at adjacent facilities, from the effects of
potentia facility accidents involving the release of radioactive materids.

All nuclear facilities with uncontained radioactive materids (as opposed to materid contained within
drums, grout, and vitrified materias) shal have meansto confine them. Such confinement will act to
minimize the spread of radioactive materids and the rease of radioactive materiasin facility effluents
during norma operations and potentid accidents. For a specific nudlear facility, the number and
arrangement of confinement barriers and their required characteristics shdl be determined on a case-
by-case basis. Factorsthat shdl be consdered in confinement system design shall include type,
quantity, form, and conditions for dispersang the materia. Engineering evauations, trade-offs, and
experience shdl be used to develop practicad desgns that achieve confinement system objectives. The
adequacy of confinement systems to effectively perform the required functions shal be documented and

accepted through the-Sefety-AnalyssReport SAR.

Facilities shall be designed to facilitate safe deactivation, decommissoning, and decontamination at end
of life

Facilities shal be designed to facilitate ingpections, testing, maintenance, and repair and replacement of
safety SSCs as part of an overdl rdiability, avallability, and maintainability program. The objectiveis
that the facility can be maintained in a safe state, including during these operations, and in keeping with
the aslow asis reasonably achievable (ALARA) principle for occupationd radiation exposure.

Facilities shdl be designed to keep occupationd radiation exposure within statutory limits and
incorporate ALARA principlesin design, indluding design provisions to facilitate decontamination during
the operational period.

Facility process systems shdl be designed to minimize the production of wastes and minimize the mixing
of radioactive and non radioactive wastes.
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Safety SSCsidentified in accordance with this section shal, commensurate with the importance of the
safety functions performed, be designed:- (1) so that they can perform their safety functions when cdled
upon to eperatton,-operate, and (2) under a quality assurance program that satisfies 10 CFR 830.120.

Fecility safety class eectricd systems shall be designed to the basic gpproach outlined in Section 5.2.3
(Electrica) of “Implementation Guide for Nonreactor Nuclear Safety Design Criteria and Explosives
SAfety Criteria”

4.1.2 Explosives Safety

The safety design of dl new DOE explosives fadilities and dl modifications to exigting explosives
facilities shdl conform to the DOE explosives safety requirements established in the DOE Explosives
Safety Manud, DOE M 440.1-1. Facility structuradl design and congtruction shal comply with the
requirements of TM5-1300, Structures to Resist the Effects of Accidental Explosions, and DOE/TIC-
11268, A Manud for the Prediction of Blast and Fragment Loading of Structures. Blast-resstant
design for personnd and facility protection shdl be based on the TNT equivdency of the maximum
quantity of explosives and propdlants permitted. In accordance with TM5-1300, the TNT equivaency
shdl be increased by 20 percent for design purposes.

4.1.3 Implementation

An Implementation Plan describing the process that will ensure that the requirements of this section will
be invoked during the design and congtruction shal be submitted to the DOE Cognizant Secretarid
Officer or hisdesignee in accordance with Section 5. Deviations from gpplicable requirements shdl be
gppropriately documented and justified.

4.2. FireProtection

1. The objectives of Section 4.2 are to establish requirements for a comprehensive fire and related
hazards protection program for facilities sufficient to minimize the potentia for: (1) the
occurrence of afire or related event; (2) afire that causes an unacceptable on-ste or off-ste
release of hazardous or radiologica materid that will threaten the hedlth and safety of
employess, the public, or the environment; (3) vita DOE programs suffering unacceptable
interruptions as aresult of fire and related hazards; (4) property losses from afire and related
events exceeding defined limits established by DOE; and (5) critical process controls and safety
class systems being damaged as aresult of afire and related events.

2. Section 4.2 of this Order has primacy over al other DOE Orders with respect to matters
concerning fire protection for facilities (refer to DOE O 440.1 for worker protection
requirements). To the extent that potentia conflicts may arise resulting from the implementation
of these requirements in relation to other DOE Orders or Directives, the cognizant fire
protection Authority Having Jurisdiction (AHJ) within the Office of the Assstant Secretary for
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Environment, Safety and Health shdl be responsible for resolving the issue in concert with the
other AHJs.

DOE fadilities, dtes, and activities (including desgn and congtruction) shdl be characterized by
alevd of fire protection thet is sufficient to fulfill the requirements of the best protected class of
indugtrid risks (“Highly Protected Risk” or “Improved Risk”) and shdl be provided protection
to achieve “defense-in-depth.”  This includes meeting the applicable building code and Nationa
Fire Protection Association Codes and Standards, or exceeding them (when necessary to meet
safety objectives), unless an exemption has been granted. The applicable codes and standards
arethose in effect when facility design commences (“code of record’). When sgnificant
modifications to afacility occur, the current edition of the code or standard shall apply to the
modification.

4.2.1 General Programmatic Requirements

DOE Elements and contractors shdl develop, implement, and maintain an acceptable fire protection
program with the following festures:

1.

A policy stlatement that incorporates the requirements of this section, related DOE directives,
and other applicable Federd, state, and locd fire protection requirements. The statement shdll
affirm management’ s commitment to support aleve of fire protection and fire suppression
cagpability sufficient to minimize losses from fire and reated hazards consstent with the best
class of protected property in private industry.

Comprehensive, written fire protection criteriathat reflect additiona Ste-gpecific aspects of the
fire protection program, including the organization, training, and responsibilities of the fire
protection staff, administrative aspects of the fire protection program, and requirements for the
design, ingdlation, operability, ingpection, maintenance, and testing of fire protection systems.

Written fire safety procedures governing the use and storage of combustible, flammable,
radioactive, and hazardous materias so as to minimize the risk from fire. Such procedures shall
adso exi for fire protection sysem impairments and for activities such as smoking, hot work,
safe operation of process equipment, and other fire prevention measures which contribute to the
decreaseinfirerisk.

A system to ensure that the requirements of the DOE fire protection program are documented
and incorporated in the plans and specifications for al new facilities and for significant
modifications of exiding fadilities. Thisincludes adocumented review by aqudified fire
protection engineer of plans, specifications, procedures, and acceptance tests.

Fire hazards andyses (FHAS) for al nudear fadilities, sgnificant new facilities, and facilities that
represent unique or sgnificant fire safety risks. The FHA shal be developed using agraded
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approach. The conclusions of the FHA shdl be incorporated in the Safety-AnalyssReport
{SAR) Accident Andlysis and shdl be integrated into design basis and beyond design basis
accident conditions.

Accessto aqudified and trained fire protection staff, including afire protection engineer(s),
technicians, and fire fighting personne to implement the requirements of this section.

A “basding’ needs assessment that establishes the minimum required capabilities of Stefire
fighting forces. Thisincludes minimum staffing, apparatus, fadilities, equipment, training, fire
pre-plans, off-Ste ass stance requirements, and procedures. Information from this assessment
shdl be incorporated into the site Emergency Plan.

Written pre-fire strategies, plans, and standard operating procedures to enhance the
effectiveness of gtefire fighting forces, where provided. Such procedures include those
governing the use of fire fighting water or other neutror-moderating materias to suppress fire
within or adjacent to moderation controlled areas. Redtrictions on the use of water shal be fully
judtified on the basis of criticdity safety.

A comprehensive, documented fire protection salf-assessment program, which includes all
aspects (program and facility) of the fire protection program. Assessments shall be performed
on aregular basis at a frequency established by DOE.

A program to identify, prioritize, and monitor the status of fire protection-related gppraisa
findings'recommendations until find resolution is achieved. When find resolution will be
sgnificantly delayed, appropriate interim compensatory measures shal be implemented to
minimize thefirerisk.

A process for reviewing and recommending gpprovad of fire safety “equivdencies’ and
“exemptions’ to the DOE Atitherity HavingJdrisdietion-AHJ for fire safety.

4.2.2 FireProtection Design Requirements

DOE Elements and contractors shdl develop, implement, and maintain a comprehensive fire protection
program for facilities that includes the following:

1.

2.

A rdiable water supply of adequate capacity for fire suppression.

Noncombustible or fire-resstive congtruction, where appropriate. Complete fire-rated barriers
that are commensurate with the fire hazard to isolate hazardous occupancies and to minimize
fire soread and loss potentia consstent with defined limits as established by DOE.
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3. Automdtic fire extinguishing systems throughout dl significant facilities and in dl areas subject to

10.

4.3

loss of safety class systems, sgnificant life safety hazards, unacceptable program interruption, or
fireloss potentid in excess of defined limits,

Redundant fire protection systems in areas where safety class sysems are vulnerable to fire
damage and where no redundant safety capability exists outsde of the firearea. In new
facilities, redundant safety class systems shdl be in separate fire areas. Redundant fire
protection systems shdl aso be provided in areas where the maximum possible fire loss
(MPFL) exceeds limits established by DOE.

A means to summon the fire department in the event of afire, such asafiredarm sgndling
System.

A means to notify and evacuate building occupants in the event of afire, such as afire detection
or fire darm system and illuminated, protected egress paths.

Physica access and gppropriate equipment to facilitate effective intervention by thefire
department, such as an interior standpipe system(s) in multi-story or large facilities with
complex configurations.

A meansto prevent the accidentd release of sgnificant quantities of contaminated products of
combustion and fire fighting water to the environment, such as ventilation control and filter
systems and curbs and dikes. Such features would only be necessary if required by the FHA
or SAR in conjunction with other facility or Ste environmental protection measures.

Fire and related hazards that are unique to DOE and are not addressed by industry codes and
standards shall be protected by isolation, segregatior, or use of specid fire control systems,
such asinert gas or explosion suppression, as determined by the FHA.

Fire protection systems shal be designed such that their inadvertent operation, inactivatior, or
failure of sructurd gability will not result in the loss of vitd safety functions or inoperability of
safety class systems as determined by the SAR.

Nuclear Criticality Safety

DOE Elements shdl ensure that a contractor responsible for a DOE nonreactor nuclear fadility shall
edtablish anuclear criticdity safety program that (i) gpplies to fissonable materids that are produced,
processed, stored, transferred, disposed, or otherwise handled, and (ii) includes the following € ements
described in Paragraphs 4.3.2 and 4.3.3, devel oped to achieve the objectivesin Paragraph 4.3.1 and
complemented by the definitionsin Paragraph 4.3.4.
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4.3.1 Objectives

The objectives shal be to establish nuclear criticality safety program requirements to ensure that—

1. criticaity safety is comprehensively addressed and receives an objective review, with dl
identified risks reduced to acceptably low levels, and management authorization of the
operation is documented and

2. the public, workers, property, both government and private, the environment, and
essential operations are protected from the effects of a criticality accident.

4.3.2 General Requirements

Operations with fiss onable materids which pose a criticdity accident hazard shdl be evauated and
documented to demondtrate that the operation will be subcritical under both normal and credible
abnorma conditions. Fissonable materia operations shdl be conducted in such amanner that
consequences to personne and property that result from acriticaity accident will be mitigated. No
angle credible event or fallure shdl result in a criticdity accident having unmitigated consegquences.

The nudear criticdity safety program shdl be evauated and documented and shdl include—

0] nuclear criticdity safety evauations for normal and credible abnorma conditions that
document the parameters, limits, and controls required to ensure that the analyzed
conditions are subcriticdl,

(i) implementation of limits and controlsidentified by the nuclear criticdity safety
evauations;

(i) reviews of operations to ascertain that limits and controls are being followed and that
process conditions have not been dtered such that the gpplicability of the nuclear
criticality safety evauation has been compromised;

(iv)  assessment of the need for criticdity accident detection devices and darm systems, and
ingalation of such equipment where total risk to personnel will be reduced.

4.3.3 Specific Requirements

Fissionable materials shall be produced, processed, stored, transferred, disposed, or otherwise handled
in such amanner that the probakility of a criticaity accident is acceptably low, and, to the extent
practicd, dl persons, dl government, public, and private property, and the environment are protected
from damaging effects and undue hazards that may arise from a criticality accident.
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The Contractor Criticaity Safety Program (CCSP) for nonreactor nudear fadilities shdl include the
following requirements:

a Contractor-Critreatty-Safety Programs{CCSPs) shdl gpply to operations involving fissonable
materiads that pose a criticality accident hazard. Fissionable nuclides of concern to this section
aeligedin Table 4.3-1. The assgnment of nuclides to the three columnsin Table4.3-1is
based on typica conditions. DOE Elements shdl ensure that each contractor organization shall
determine which column(s) is (are) appropriate to the fissonable nuclides exiding in its
inventory, whether listed in this table or not expressy included. Specific technica information
concerning differencesin behavior of these nuclides rdevant to their differing abilities to support
asdf-sustaining nuclear chain reaction may be found in ANSI/ANS-8.1-1983,R88, and
ANSI/ANS-8.15-1981,R8795.

Table4.3-1. Fissonable Nuclides of Criticality Concern.

Nuclide Nuclide Nuclide

92U233* 92U236 91Pa231**
92U235* 93Np237 92U232**
94Pu239* 94Pu238 92U234**
94Pu240 96Cm246* *
94Pu241 98Cf250**
94Pu242 98Cf252**
92Am241
95AmM242m
95AmM243
96Cm243
96Cm244
96Cm245
96Cm247
98Cf249
98Cf251

* extsing-Exigs in quantities and forms that leed to the mgor focus of nuclear criticaity safety.
*x extsingrExigs in isolated quantities less than potential minimum critical mass (per
ANSI/ANS-8.15-1981,R8795, “Nuclear Criticdity Control of Specid Actinide Elements”).

b. The basic dements and control parameters of programs for nuclear criticdity safety shall satisfy
the requirements of the following American Nuclear Society’s ANSI/ANS nuclear criticdity
safety standards:
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ANSI/ANS-8.1-1983,R88, “Nuclear Criticaity Safety in Operations with Fissonable
Materids Outsde Reactors’; however, Paragraphs 4.2.2 and 4.2.3, and Paragraph 3.3 shall be
followed as modified in Section 4.3.3.d of this Order;

ANSI/ANS-8.3-198697, “ Criticdity Accident Alarm System”; however, Paragraphs 4-1-2;
4.2.1 and 4.2.2 shdl be followed as modified in Section 4.3.3.€e ane-e-of this Order;

ANSI/ANS-8.5-198696, “Use of Boroslicate-Glass Raschig Rings as a Neutron Absorber in
Solutions of Fissle Materid”;

ANSI/ANS-8.6-1983,R8895, “ Safety in Conducting Subcritical Neutron-Multiplication
Measurementsin Stu”; however, Paragraph 5.3 shdl be followed as modified in Section 4.3.3.f
of this Order;

ANSI/ANS-8.7-1975,R87, “ Guide for Nuclear Criticaity Safety in the Storage of Fissle
Materids’; however, Paragraph 5.2 shdl be followed as modified by Section 4.3.3.c of this
Order;-

ANSI/ANS-8.9-1987,R95, “Nuclear Criticaity Safety Criteriafor Sted-Pipe Intersections
Containing Aqueous Solutions of Fissle Materids’;

ANSI/ANS-8.10-1983,R88, “ Criteriafor Nuclear Criticality Safety Controlsin Operations
with Shidding and Confinement”;

ANSI/ANS-8.12-1987,R93, “Nuclear Criticaity Control and Safety of Plutonium-Uranium
Fuel Mixtures Outside Resctors’;

ANSI/ANS-8.15-1981,R8795, “Nudlear Criticdity Control of Specid Actinide Elements’;
ANSI/ANS-8.17-1984,R8997, “Criticdity Safety Criteriafor the Handling, Storage, and
Transportation of LWR Fud Outside Reactors’; however, Paragraph 4.3 shdl be followed as
modified in Section 4.3.3.g of this Order;

ANSI/ANS-8.19-1984;R8996, “ Adminidrative Practices for Nuclear Criticdity Safety:”;

ANSI/ANS-8.21-1995, “Use of Fixed Neutron Absorbersin Nuclear Facilities Outside
Reactors:”;

ANSI/ANS-8.22-1997, “Nuclear Criticality Safety Based on Limiting and Controlling
Moderators.”
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Revisonsto any of the ANSI/ANS standards listed above will place this section under
immediate review by DOE. Revised ANSI/ANS standards shdl not be used unless an
exemption is granted or it isincorporated into a DOE Order. New ANSI/ANS standards will
be congdered by DOE for inclusion in subsequent revisions to this section based on their
gppropriateness and applicability.

C. All recommendations in the ANSI/ANS standards listed in Paragraph 4.3.3.b shall be
addressed. When recommendations are not implemented, justification shal be documented ina
manner described in the Implementation Plan.

Fwro-One ANSI/ANS recommendations shall be a requirements:

ANSI/ANS-8.7-1975,R87, Paragraph 5.2, the last sentence of which
becomes, for this Order, “ The effects of more sgnificant moderation shal be
evauated.”

d. For DOE application, the following sections of ANSI/ANS-8.1-1983,R88, “Nuclear Criticdlity
Safety in Operations with Fissonable Materials Outsde Reactors,” shdl be reed as follows:

(1)  Application of Double Contingency (Paragraph 4.2.2, Double Contingency). Process
designs shdl incorporate sufficient factors of safety to require a least two unlikely,
independent, and concurrent changesin process conditions before a criticality accident
ispossble. Protection shdl be provided by either (i) the control of two independent
process parameters (which is the preferred approach, when practica, to prevent
common-mode failure), or (ii) a system of multiple controls on a Sngle process
parameter. The number of controls required upon a single controlled process
parameter shdl be based upon control rdliability and any festures that mitigate the
consequences of control failure. In dl cases, no single credible event or failure shall
result in the potentid for a criticaity accident, except as referenced in the paragraph
thet follows.

An exception to the application of double contingency, where single contingency
operations are permissible, is presented in Paragraph 5.1 of ANSI/ANS-8.10-
1983,R88. This exception gpplies to operations with shielding and confinement (e.g.,
hot cells or other shidded facilities).

Double contingency shdl be demonstrated by documented evauations.
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Application of Geometry Control (Paragraph 4.2.3, Geometry Control). Wherea
ggnificant quantity of fissonable materid is being processed and criticdity sfety isa
concern, passive engineered controls such as geometry control shall be considered as a
preferred control method. Where passive engineered control is not feasible, the
preferred order ©rder-of controls is- active engineered controls, followed by
adminidrative controls. The double contingency andyss shdl judtify the chosen
controls. Full advantage may be taken of any nuclear characteristics of the process
materias and equipment. All dimensions, nuclear properties, and other features upon
which reliance is placed shdl be documented and verified prior to beginning operations,
and control shdl be exercised to maintain them.

Application of Definition of “Bias’ (Paragraph 3.3, Glossary of Terms). The
uncertainty in the biasisinterpreted as a measure of both the accuracy of the calculaion
and the precison of the experimenta data. It is assumed aso to include (a) the
preclson of the caculation if the caculation i is stochastlc-(ﬁetw&h&aﬁdmg—tha—weh
S el , and (b) the accuracy of the
experimentd dataif the experiment isa mock-up of areferenced system.

Determinigtic computer caculations a i1 VAL cisonor-sh
can usudly be made to have very high precision. Stochastlc computer cdcul ations
sheute-can usudly be forced to have appropriately high precison. An experiment that
is not amock-up tsmay be considered exactly accurate by definition.

The requirements in ANSI/ANS-8.3-198697 relating to the needs for an darm system
(Paragraphs 4.2.1 and 4.2.2, only); are not applicable to this Order; however, the content of
Paragraphs 4.2.1 and 4.2.2 that does not conflict with the requirements stated in items (1)
through (5) below remains gpplicable. For the purpose of this Order, Criticality Accident
Alarm Systems (CASs) and Criticdlity Detection Systems (CDSs) shdl be required as follows:

@

In what follows, 10 per year is used as ameasure of credibility, and does not mean that a
probabilistic risk assessment (PRA) has to be performed. Reasonable grounds for lack of
tacredibility may be presented on the basis of commonly accepted engineering judgment.

In those facilities where the mass of fissionable materia exceeds the limits established in
Paragraph 4.2.1 of ANSI/ANS-8.3-198697 and the probability of a criticdity accident
is greater than 10 per year (as documented in a DOE-approved Safety Analysis
Report (SAR) or in the supporting andysisfor an SAR), a CAS conforming to
ANSI/ANS-8.3-198697 shdl be provided to cover occupied areas in which the
expected dose exceeds 12 radsin free air, where a CAS is defined to include a
criticality accident detection device and a personnel evacuation aarm.
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)

3

(4)

Q)

In those facilities where the mass of fissonable materia exceeds the limits established in
Paragraph 4.2.1 of ANSI/ANS-8.3-198697 and the probability of a criticdity accident
is greater than 10°® per year; (as documented in a DOE-approved SAR or in the
supporting andysis for an SAR), but there are no occupied areas in which the expected
dose exceeds 12 rads in free air, a CDS shadl be provided, where a CDS is defined to
be an gppropriate criticaity accident detection device but without an immediate
evacuaion darm. The CDS response time should be sufficient to alow for appropriate
process-related mitigation and recovery actions. DOE Elements shdl ensure that
gppropriate response guidance to minimize personnel exposure shal be provided by the
contractor.

In those facilities where the mass of fissonable materia exceeds the limits established in
Paragraph 4.2.1 of ANSI/ANS-8.3-198697, but a criticdity accident is determined to
be impaossible due to the physical form of the fissonable materid, or the probability of
occurrence is determined to be less than 10 per year (as documented in a DOE-
gpproved SAR or in the supporting analysis for an SAR, or in other appropriate
documentation), neither a CAS nor aCDS is required.

Nether a CAS nor aCDS s required for fissonable materia during shipment when
packaged in approved shipping containers, or when packaged in approved shipping
containers awaiting trangport provided that no other operation involving fissonable
materia not so packaged is permitted on the shipping dock or in the shipment area.

If acriticality accident is possble wherein adow (i.e., quasgtatic) increase in reactivity
could occur leading from subcriticality to supercriticaity to salf-shutdown without
setting off emplaced criticality alarms, then a CAS might not be adequate for protection
againg the consequences of such an accident.

To ad in protecting workers againgt the consegquences of dow criticdity accidentsin
facilities where analysis has shown that dow criticality accidents are credible, CASs
should be supplemented by warning devices such as audible personnd dosmeters (eg.,
pocket chirpers/flashers, or their equivalents), arearadiation monitors, area dosmeters,
or integrating CASs. If these devices are used soldly as criticdity warning devicesin
accordance Wlth this secti on, they shdl be exempt from the cdlbratl on requi rement of

CFR 835 (Occupatl ond Radiation Protectlon)

Neither aCAS nor aCDS s required to be ingtdled for handling or storage of
fissonable materid when sufficient shidding exists that is adequate to protect personnd
(e.g., spent fud pools, hot cdls, or buria grounds); however, a meansto detect fisson
product gases or other volatile fisson products should be provided in occupied areas
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immediately adjacent to such shielded areas, except for systems where no fisson
products are likely to be released.

For DOE gpplication, in Section 5.3 of ANSI/ANS-8.6-1983,R8895, “ Safety in Conducting
Subcritical Neutron-Multiplication Measurementsin Situ,” “i.e.” should beread as“e.g.”

For DOE gpplication, in Section 4.3 of ANSI/ANS-8.17-1984,R8997, “Ciriticaity Safety
Criteriafor the Handling, Storage, and Trangportation of LWR Fuel Outside Reactors,” the
guidance on darm systems is pecificaly modified in this Order.

It is acceptable to DOE to follow DOE-STD-3007-93 (Guiddines for Preparing Criticdity
Safety Evauations at Department of Energy non-Reactor Nuclear Facilities) when preparing
Criticality Safety Evdudions.

For DOE application, the following sections of DOE-STD-3007-93 shall be read asfollows:

@ II. DEFINITIONS. Thedefinition of “BIAS’ should be interpreted as discussed in
Paragraph 4.3.3.d.(3).

2 4.0METHODOLOGY. When computer neutronics caculations are used, the type of
computing platform should be stated aong with relevant code configuration control
information and code devel opment and user documentation.

It is recommended by DOE to use the Good Practices Guide, DOE-G-421.1-1, Rev. 0,
“Criticdity Safety Good Practices Program Guide for DOE Nonreactor Nuclear Facilities,” for
guidance in seeking good practices for criticdity safety. When following this recommendation,
use of the Guide (DOE-G-421.1-1) shdl be dtrictly in accordance with the intentions and
limitations stated in Paragraph 1.3 (Strategy and Intent) of the Guide, as restated below:

This DOE Good Practices Program Guide is a comprehensive guidance
document to assist in developing a criticality safety program to implement the
DOE Order on nuclear criticality safety, and the invoked ANSI/ANS standards,
through use of good practices. Its comprehensiveness precludes its full
applicability to al sets of conditions, since agood practice for one set of
conditions may be an unnecessary, or a poor, practice for asimilar, but not
identical, set of conditions.

This Good Practices Program Guide is not a requirements document and shall
not be used as an auditing document. This Good Practices Program Guide shall
not be incorporated in a Contract. It isintended only to provide guidance, but to
meet this intention nuclear criticality safety professionas are expected to be
familiar with its content. Requirements for DOE nuclear criticality safety
programs are found in higher level documents, e.g., Policy, Rule, Order, and
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Manual. These documents, e.g., the Order or the Manual, may invoke National
and International Consensus Standards. Use of the word “shal” (i.e., asthe
statement of a requirement) in this Good Practices Program Guide is only to try
to maintain consistency with its direct and implicit use in higher level documents
and shall not be used to impose requirements beyond those in higher level
documents, except for use of the term “ shall” in this paragraph. Therefore, no
additiona requirements, i.e., requirements that cannot be found in higher level
documents, shall be imposed by users of this Good Practices Program Guide.

Because the work performed at the different DOE sitesis diverse (viz., hands-on
unshielded fissionable material operations at some sites and remote shielded operations at
other sites), this Good Practices Program Guide, being relevant to such work, is aso
diverse. Hence, it is comprehensive and covers most of the areas of responsibility
pertaining to conducting a nuclear criticality safety program. To this end, information in
this Good Practices Program Guide has been gathered eclecticly, therefore it is
inappropriate to use this Guide in its entirety either for any one site or for any single
application. Itsintent, therefore, isto present a comprehensive text of good practices for
nuclear criticality safety, and to depend on good judgment in both engineering and
management to be the principal determinant for applicability of these good practices.
While even a comprehensive text of good practices cannot address every need, it can
serve as a source of ideas to address differing needs as they arise.

J. DOE Elements shdl ensure that the contractor shal have a program to detect inadvertent
accumulaion of ggnificant quantities of fissonable materid.

k. Trangportation Requirements for Fissonable Materidl.

@

)

The requirements of this section shdl apply to al activities where fissonable materid is
transferred from one operation to another within afacility and from one on-ste location
to another.

The requirements, including additions and amendments, of DOE O 460.1A
(PACKAGING AND TRANSPORTATION SAFETY, 9-27-95-10-2-96) shdl be
complied with regarding off-gte shipment of fissonable materid.

(PACKAGING AND OFF-SITE TRANSPORTATION OF NUCLEAR
COMPONENTS AND SPECIAL ASSEMBLIES ASSOCIATED WITH THE
NUCLEAR EXPLOSIVE AND WEAPON SAFETY PROGRAM, 7-26-94),
including additions and amendments, shall apply to the safe transportation of weapon
components and specia assemblies shipped irfor nationa defense.

l. Guiddinesfor Fre FHghting. The fire protection program (Section 4.2.1) shdl establish

guiddinesfor fire fighting within, or adjacent to, moderation controlled areas. These guiddines
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shall be based on comparisons of risks and consequences of a criticaity accident with the risks
and consequences of postulated fires for the respective area(s). Risk and consequence
comparisons may be a quditative evauation. The basis for the guideines shal be documented.

m. Traning. It isacceptable to DOE to follow ANSI/ANS-8.20-1991, “Nuclear Criticaity Safety
Traning,” to provide criteriafor nuclear criticdity safety training of personnd who are not
members of the nuclear criticdity safety staff but who are associated with operations outside
reactors where a potentid exists for criticaity accidents. In Stuations where the reguirements
of DOE Order 5480.20A-{62-26-913~ (11-15-94), PERSONNEL SELECTION,
QUALIFICATION, AND TRAININGANB-STAFAING REQUIREMENTS ATFOR
DOE REACTOR-AND-NON-REACTOR-NUCLEAR FACILITIES* conflict with those of
ANSI/ANS-8.20-1991, DOE Order 5480.20A shall take precedence.

n Emeraency Planning and Response. It is recommended by DOE to follow ANSI/ANS-8.23-
1997, “Nudclear Criticdity Accident Emergency Planning and Response,” to provide guidance
for minimizing risks to personnd during emergency response to anuclear criticdity accident
outside reactors. In Situations where the requirements of ANSI/ANS-8.23-1997 conflict with
those of DOE Order 151.1 (09-25-95), “COMPREHENSIVE EMERGENCY
MANAGEMENT SYSTEM,* DOE Order 151.1 shall take precedence.

0. M oderators and Reflectors More Effective Than Water. Aqgueous solutions are typicaly used
to determine acceptable subcritical limits for fissle materid (see Paragraph 5.2 of ANSI/ANS-
8.1-1983,R88). Complete or partia flooding by water istypicaly used to establish worst-case
conditions for determining subcritica limits for fissle materid. Some moderators or reflectors
are more effective than water; for example, heavy water (D,O), beryllium or beryllium
compounds (e.g., BeO), carbon (viz., graphite), and hydrogenous materias with hydrogen
dengties greater than that of water (e.q., polyethylene). Subcritica limits (e.g., minimum critical
masses, safe geometries, exempt quantities) determined for water could become unsafe if
applied to these more effective moderators or reflectors. Therefore, fissle materid in the
presence of moderators or reflectors more effective than water should be andlyzed for criticality
safety in amanner that does not depend solely upon subcritica limits that are based on agueous
solutions or on full or partid flooding by water.

434 Glossary
4.3.4.1 Application

This glossary complements the preceding text of DOE Order 420.1A, Section 4.3, Rev—1-by
presenting alist of definitions necessary for effective implementation of Section 4.3 of the Order.



DRAFT DOE O 420.X 19
XX-XX-99

4.3.4.2 Definitions

a

Criticdity Accident. The release of energy as aresult of accidentally producing a self-sustaining
or divergent fisson chain reactior— (aso called “Nuclear Criticdity Accident:”).

Hazard. A source of danger (i.e., materia, energy source, or operation) with the potential to
causeillness, injury, or degth to personnel or damage to afacility or to the environment (without
regard for the likelihood or credibility of accident scenarios or consegquence mitigation).

Nonreactor Nuclear Facility. An operationd area (e.q., building, holding, storage, or disposa
areq) dedicated to activities or operations (handling, storing, or transporting) that involve
radioactive or fissonable materids, or both, in such form and quantity that a nuclear hazard
potentidly exigts to the employees or the genera public. Included are activities or operations
that—

@ produce, process, or store radioactive liquid or solid waste, fissionable materials, or
tritium;

2 conduct separation operations,

3 conduct irradiated and/or fissonable materias ingpection, fud fabrication,
decontamination, or recovery operations;

4 conduct fuel enrichment operations, or

) perform environmenta remediation or waste management activities involving radioactive
materids.

Incidentd use and generation of radioactive materidsin afacility operation (e.q., check and
calibration sources, use of radioactive sourcesin research and experimental and andytica
|aboratory activities, dectron microscopes, and x-ray machines) would not ordinarily require
the fadility to be included in this definition. Accderators with fissonable materid inventories
bdow the limits specified in DOE-STD-1027-92 (Hazard Categorization and Accident
Analyss Techniques for Compliance with DOE Order 5480.23, NUCLEAR SAFETY
ANALY SIS REPORTY) and reactors and their operations are not included.

Nuclear Criticality Safety. Protection against the conseguences of an inadvertent nuclear fisson
chain reaction, preferably by preventing the reaction.

Nuclear Facility. Reactor facility and nonreactor nuclear facility.
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f. Nuclear Operation. Processing, storing, transferring, or handling of significant quantities of
fissonable materid.

o] Process Design. Thisincudes Nuclear Operations (q.v.), plus passive and active engineering
designs.

h. Sanificant Quantity of Fissonable Materid. The minimum quantity of fissonable materid for
which control is required to maintain subcriticaity under al norma and credible abnorma
conditions.

4.3.4.3 Discussion

Definitions“c” (Nonreactor Nuclear Facility), “g” (Process Design), and “h” (Significant Quantity of
Fissonable Materid) are especidly crucid to nuclear criticdity safety.

Nonreactor nuclear facilities exclude nuclear reactor cores and exclude accelerators with
fissonable materia inventories below the limits specified in DOE-STD-1027-92 (Hazard
Categorization and Accident Anaysis Techniques for Compliance with DOE Order 5480.23,
NUCLEAR SAFETY ANALY SIS REPORTY), per s, but do not exclude collocated
repogtories of fissonable materid; tee-for example, spent fud pools or fissonable materia
(eq., fud) storage areas). Nuclear reactors (including experimentd critical assemblies) can
function only if controlled criticdity is atanable. Fissonable materid of any form must never be
dlowed to attain criticality outside a nuclear reactor (including acritical experiment reactor).

Process design isused asaterm of art. It is defined here to avert common misinterpretations.

Snificant quantities of fissionable material may exi<, for the same nudlide, in hundreds-of-
gram amounts (e.g., plutonium nitrate solution), but may not qudify as “dgnificant quantities’ in
thousands-of-gram amounts (e.q., as spent fud, being bound-up with fisson products hence in
aform that cannot go critical). The key phrase in the definition is, “for which control is required
to maintain subcriticdity.”

4.4. Natural Phenomena Hazards Mitigation

The objectives of this section are to ensure that al DOE facilities are designed, congtructed, and
operated s0 that the generd public, workers, and the environment are protected from the impact of
Natura Phenomena Hazards (NPHS). The provisons of this section apply to DOE stes and facilities.
The provisons of this section cover dl naturd phenomena hazards such as seiamic, wind, flood,
lightning. Where no specific requirements are pecified, modd building codes or nationa consensus
industry standards shal be used.
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441 General Requirements

For hazardous facilities, safety analyses shal include the ability of Systems, Structures, Components
(SSCs) and personnd to perform their intended safety functions under the effects of naturd
phenomena

4.4.2 Natural Phenomena Mitigation Design Requirements

Systems-struetdres,-and-compoenents SSCs shal be designed, constructed, and operated to withstand

the effects of natural phenomena as necessary to ensure the confinement of hazardous materid, the
operation of essentia facilities, the protection of government property, and the protection of life safety
for occupants of DOE buildings. The design process shal consder potentid damage and fallure of
systems-strdettres-and-eomponents SSCs due to both direct and indirect natural phenomena effects,
including common cause effects and interactions from failures of other-systems-structtres-and
eompenents SSCs. Furthermore, the seismic requirements of Executive Order 12699 shdl be
addressed.

Sysems-struetdres-and-compenents SSCs for new DOE facilities, and additions or mgor modifications

to exiding systems-structtres-and-compenents SSCs shdl be designed, constructed, and operated to
meet the requirements in the previous paragraph. Any additions and modifications to existing DOE

facilities shal not degrade the performance of exiging systems-strtettres-and-eompoenents SSCs to the
extent that the objectives in this section cannot be achieved under the effects of naturad phenomena

4.4.3 Evaluation and Upgrade of Existing DOE Facilities

Systems-struettres-and-eomponents SSCs in exising DOE facilities shdl be evaduated in accordance
with Section 4.4.2 when there is a Sgnificant degradation in the safety basis for the facility.

Furthermore, the seismic requirements of Executive Order 12941 shall be addressed.

If any of the conditions above are satisfied, then the contractor/operator shal establish aplan
for evauating the affected-systerms-straetdres-and-compenents SSCs. The plan shdl

incorporate a schedule for evauation taking into account programmeatic misson consderations
and the safety significance of the potentid failure of systems-struetdres-ane-compeonents SSCs

dueto natura phenomena. If the evaluation of exiting Systems-struettres-ana-compenents
SSCs identifies naturd phenomena mitigation deficiencies, the contractor/operator shall

establish an upgrade plan for the affected systems, structures and components. The upgrade
plan shdl incorporate a prioritized schedule for upgrading the-systems-struetdres-anet
eomponents SSCs. The upgrade plan shdl address possble time or funding congtraints as well
as programmatic mission congderations.
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4.4.4 Natural Phenomena Hazards Assessment

The design and evauation of facilities to withstand natural phenomena shdl be based on an assessment
of the likelihood of future natural phenomena occurrences. The naturd phenomena hazards assessment
shall be conducted commensurate with a graded approach and commensurate with the potentia hazard
of the fecility.

For new sites, natural phenomena hazards assessment shal be conducted commensurate with a graded
gpproach to the facility. Site planning shall consider the consequences of al types of naturd
phenomena hazards.

For exiding Sites, if there are Sgnificant changes in naturd phenomena hazards assessment methodol ogy
or Ste-gpecific information, the natural phenomena hazards assessments shal be reviewed and shal be
updated, as necessary. A review of the natural phenomena hazards assessment shal be conducted at
least every 10 years. Thereview shdl include recommendations to DOE on the need for updeating the
exiding natural phenomena hazards assessments based on identification of any sgnificant changesin
methods or data.

445 Natural Phenomena Detection

Facilities or Sites with hazardous materials shal record the occurrence and severity of seismic events.
446 Post-Natural Phenomena Procedures

Facilities or sites with hazardous materids shal have procedures that include, ingpecting the facility for
damage caused by severe naturd phenomena, and placing the facility into a safe configuration when

such damage has occurred.

S. RESPONSIBILITIES.

a Secretary of Energy. The Secretary of Energy retains sole and find authority to
determine what acts are necessary to comply with this Order. Further, the Secretary
retains the authority to sugpend any or dl requirements under this Order whenever the
Secretary deemsit necessary. This authority may be delegated by the Secretary.

b. Assgant Secretary for Environment, Sefety and Hedth The Assistant Secretary for
Environment, Safety and Hedlth is responsible for development, promulgation, and
maintaining the policy, requirements, guidance, and technicd standards, and providing
advice and assistance, as requested, concerning implementation of DOE safety policy
asit raesto this Order at DOE facilities, and for monitoring and reviewing the
implementation of al aspects of this Order, including field organizations and contractor
performance.




DRAFT DOE O 420.X 23

XX-XX-99

C.

Cognizant Secretariad Officers. Cognizant Secretarid Officers or designees for facilities
or planned facilities under their programmatic responghbilities shal ensure that Al
programs comply with requirements faling within the scope of this Order, shall review
and approve Implementation Plans submitted to implement the Order, and shal review
and approve requests for exemptions.

Heads of Fidd Organizations. Asdirected by the CSO, shall ensure that the
requirements falling within the scope of this Order are in compliance with this Order.

Feld Elements are responsible for determining whether adequate protection can most
effectively be achieved by continuing to operate under the terms of existing contracts
requiring compliance with old Orders or by modifying the contract to incorporate the
requirements of revised.

Field Elements are respongible for determining that implementation of new rule or
Order requirements will provide adequate protection prior to requesting contract
modification to drop old Order requirements from contract.

Heads of DOE Elements. Heads of DOE dements shdl ensure that initiators of
procurement requests shdl identify in procurement requests if the requirementsin the

ContractorReguitrerments Boeedment-CRD for this Order are to be agpplied to the award

or subawards resulting from the procurement request.

Contractor Organizations. Asdirected by the CSO or the Heads of Field
Organizations and as directed by the Contracting Officer, contractors (including
subcontractors) shal develop, implement, and maintain the policies, objectives, and
requirements of the CRD of this Order.

6. CONTACT. Officeof Environment, Safety and Hedlth; Office of Nuclear Safety Policy and
Standards, Office of Occupationd Safety and Hedlth Policy.

7. IMPLEMENTATION PLANS. Contractors shdl submit an Implementation Plan to DOE to

implement the requirements of this Order. The Implementation Plan shal be submitted after this
Order isincorporated into applicable contracts and shal be developed with an integrated safety
review process commensurate with the hazards.

BY ORDER OF THE SECRETARY OF ENERGY':

RICK FARRELL
DIRECTOR OF MANAGEMENT
AND ADMINISTRATION



DRAFT DOE O 420.X

Attachment 1

XX-XX-99 Page 1-1 (and 1-2)
FABEER
FACILITY AND ACTIVITY APPLICABILITY
WEAPONS FACILITIES
Section 4.0 Section 4.1 Section 4.2 Section 4.3 Section 4.4
New NUC YES YES YES YES YES
New NON YES NOTE 1 YES NO YES
ExigsingNUC | YES NOTE 1 YES YES YES
Exising NON | YES NOTE 1 YES NO YES
MODSNUC | YES YES YES YES YES
MODSNON | YES YES YES NO YES
ACC & NOTE 2 YES YES NO YES
FUSION
NEW YES YES YES YES YES
EXISTING NO NO YES YES YES
MODS YES YES YES YES YES
ACTIVITIES | NO NO NO NO NO
(NOTE 3)

Note 1: Refer to each section
Note 2: See Orders and Standards on Accderators and Fusion Facilities

Note 3: Activities within weapons facilities relaing to the prevention of accidenta or

NUC = Nuclear facility categorized as Hazard Category 1, 2, or 3

unauthorized nuclear detonations are subject to the 5600 series of DOE Orders

NON = All other fecilities
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CONTRACTOR REQUIREMENTS DOCUMENT
FACILITY SAFETY

40 REQUIREMENTS.

Each section of this document has specific requirements, and where gppropriate schedules for
implementing requirements and specific exemptions, which are provided in the following corresponding
sections of this document. In complying with the provisons of this document, determinations regarding
the acceptability of design should include comparison with existing safety basisinformation, if available.
All new congruction shdl, as aminimum, conform to the Modd Building Codes gpplicable for the Sate
or region, supplemented with additiona safety requirements associated with the hazards in the facility in
agraded manner.

Guidance associated with this document are not mandatory requirements. The guidance provided in
implementation guides and standards referenced therein are acceptable methods to satisfy the
requirements of this document. Alternative methods that satisfy the requirements of this document are
aso acceptable. Any implementation method sdlected must be justified to ensure that an adequate level
of safety commensurate with the identified hazardsis achieved.

4.1  Nuclear and Explosives Safety Design Criteria
In the performance of this contract, the contractor is required to comply with the following.
Nuclear Safety

The contractor is, for nuclear safety, required to ensure that Department of Energy (DOE) nuclear
facilities are designed and constructed so as to assure adequate protection for the public, workers, and
the environment by application of the requirements contained herein. These requirements gpply to the
activities of design and congruction of new DOE nuclear facilities and of modifications to existing DOE
Hazard Category 1, 2, and 3 nonreactor nuclear facilities when the proposed modifications sgnificantly
degrades the approved safety basis for the facility. Modifications to facility design and congtruction
during the design and congruction phase shdl conform to the requirements for new facilities. Activities
associated with facility deectivation a end of life are exempt if judtified by safety andyss.

Explosives Safety

The contractor shal apply the mandatory standards described herein for the design and construction of
DOE explosves facilities or modifications thereof. Explosves facilities are those facilities or locations
used for storage or operations with explosives or ammunition. When these facilities are dso nuclear
facilities, the requirements for nuclear safety design aso apply.
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4.1.1  Nuclear Safety
4.1.1.1 General Requirements.

Detalled gpplication of these requirements shal be guided by safety andyses that establish the
identification and functions of safety (safety class and safety Sgnificant) Structures, Systems, and
Components (SSCs) for afacility and establish the significance to safety of functions performed by
those SSCs. Sefety andyses shal consider facility hazards, naturd phenomena hazards, and externa
man-induced hazards. Factors such as proximity to nearby facilities such as airports, pipelines, and
barge traffic peculiar to the Ste shdl dso be consdered. A safety analyss shall be performed at the
earliest practica point in conceptud or preliminary design, so that required functiona attributes of safety
SSCs can be specified in the detailed design.  Safety andlyses shdl be performed in accordance with
Safety Analysis Report (SAR) guidance for safety analys's, as described in DOE guidance documents.

4.1.1.2 Design Requirements.

Nuclear facilities shal be designed with the objective of providing multiple layers of protection to
prevent or mitigate the unintended release of radioactive materias to the environment. Defensein depth
shdl indude- sting, minimization of materia a risk, and the use of conservative desgn margins and
quality assurance; the use of successive physicd barriersfor protection againg the release of
radioactivity; the provison of multiple means to ensure criticd safety functions (those basic safety
functions needed to control the processes, maintain them in a safe state, and to continue and mitigate
radioactivity associated with the potentid for accidents with sgnificant public radiologica impact); the
use of equipment and administrative controls which restrict deviations from norma operations and
provide for recovery from accidents to achieve a safe condition; means to monitor accident releases
required for emergency responses; and the provision of emergency plans for minimizing the effects of an
accident.

Facilities shdl be sited and designed in such a manner that gives adequate protection for the hedth and
safety of the public and for workers, including those a adjacent facilities, from the effects of potentia
facility accidents involving the release of radioactive materids.

Facilities shdl be designed to facilitate safe deactivation, decommissioning, and decontamination at end
of life

Fecilities shdl be designed to facilitate ingpections, testing, maintenance, repair and replacement of
safety SSCs as part of an overdl rdiability, avalability, and maintainability program. The objectiveis
that the facility can be maintained in a safe state, including during these operations, and in keeping with
the aslow as reasonably achievable (ALARA) principle for occupationa radiation exposure.
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Facilities shdl be designed to keep occupationd radiation exposure within statutory limits and
incorporate ALARA principlesin design, including design provisons to facilitate decontamination during
the operational period.

Facility process systems shdl be designed to minimize the production of wastes and minimize the mixing
of radioactive and non radioactive wastes.

Safety SSCs, identified in accordance with this section shal, commensurate with the importance of the
safety functions performed, be designed:- (1) so thet they can perform their safety functions when caled
upon to operate, and (2) under a quality assurance program that satisfies 10 CFR 830.120.

412  Explosives Safety

The safety design of dl new DOE explogives fadilities and dl modifications to existing explosives
facilities shdl conform to the DOE explosives safety requirements established in the DOE Explosives
Safety Manud, DOE M 440.1-1. Fecility structuradl design and construction shall comply with the
requirements of TM5-1300, Structures to Resist the Effects of Accidental Explosions, and DOE/TIC-
11268, A Manud for the Prediction of Blast and Fragment Loading of Structures. Blast-resstant
design for personnel and facility protection shal be based on the TNT equivaency of the maximum
quantity of explosves and propellants permitted. 1n accordance with TM5-1300, the TNT equivadency
shall be increased by 20 percent for design purposes.

4.1.3 Implementation

An Implementation Plan describing the process that will ensure that the requirements of this section will
be invoked during the design and congtruction shal be submitted to the DOE Cognizant Secretarid
Officer or his designee in accordance with Section 5. Deviations from gpplicable requirements shal be
gppropriately documented and judtified.

4.2 Fire Protection

In the performance of this contract, the contractor isto develop, implement, and maintain a
comprehengive fire protection program that is sufficient to meet the DOE’ s objectives for fire safety, as
stated below.

DOE abjectives are to establish requirements for a comprehensve fire and related hazards protection
program for facilities sufficient to minimize the potentia for:- (1) the occurrence of afire or related
event; (2) afire that causes an unacceptable on-gte or off-dte release of hazardous or radiologica
materid that will threaten the health and safety of employees, the public, or the environment; (3) vita
DOE programs  suffering unacceptable interruptions as aresult of fire and related hazards; (4) property
losses from afire and related events exceeding defined limits established by DOE; and (5) critica
process controls and safety class systems being damaged as aresult of afire and related events.
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DOE fadilities, gtes, and activities (including design and congtruction) shdl be characterized by aleve
of fire protection that is sufficient to fulfill the requirements of the best protected class of indudtrid risks
(“Highly Protected Risk” or “Improved Risk™) and shal be provided protection to achieve “defense-in-
depth.” Thisincludes meeting the applicable building code and Nationa Fire Protection Association
Codes and Standards, or exceeding them (when necessary to meet safety objectives), unless explicit
written relief has been granted by DOE.

421  Genera Programmatic Requirements.

To meet the above ddineated objectives, the contractor shal develop, implement, and maintain an
acceptable fire protection program with the following features:

1. A policy statement that incorporates the requirements of DOE 420.1A, related DOE
directives, and other gpplicable Federal, sate, and local fire protection requirements. The
gatement shdl affirm management’s commitment to support aleve of fire protection and fire
uppression cgpability sufficient to minimize losses from fire and reated hazards consstent
with the best class of protected property in private industry.

2. Comprehensive, written fire protection criteria that reflect additiona site-specific agpects of
the fire protection program, including the organization, training, and responghilities of thefire
protection staff, administrative aspects of the fire protection program, and requirements for
the design, ingalation, operability, ingoection, maintenance, and testing of fire protection
systems.

3. Written fire safety procedures governing the use and storage of combustible, flammable,
radioactive, and hazardous materids so as to minimize the risk from fire. Such procedures
shdl dso exig for fire protection system imparments and for activities such as smoking, hot
work, safe operation of process equipment, and other fire prevention measures which
contribute to the decrease in firerisk.

4, A system to ensure that the requirements of the DOE fire protection program are documented
and incorporated in the plans and pecifications for dl new fadilities and for sgnificant
modifications of exiding fadilities. Thisincudes a documented review by a qudified fire
protection engineer of plans, specifications, procedures, and acceptance tests.

5. Fire hazards andyses (FHAS) for dl nuclear fadilities, Sgnificant new fadilities, and fadilities
that represent unique or sgnificant fire safety risks. The FHA shdl be developed using a
graded gpproach. The conclusions of the FHA shall be incorporated in the SAR accident
anaysis and shdl be integrated into design basis and beyond design basis accident conditions.

6. Accessto aqudified and trained fire protection staff, including a fire protection engineer(s),
technicians, and fire fighting personnd to implement the requirements of-thts-©rder DOE O
420.X.
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7. A “basding’ needs assessment that establishes the minimum required capabilities of Stefire
fighting forces. Thisincludes minimum gaffing, gpparatus, fadilities, equipment, traning, fire
pre-plans, off-ste ass stance requirements, and procedures. Information from this assessment
shall be incorporated into the site emergency plan.

8. Written pre-fire strategies, plans, and standard operating procedures to enhance the
effectiveness of gte fire fighting forces, where provided. Such procedures include those
governing the use of fire fighting water or other neutror-moderating materials to suppress fire
within or adjacent to moderation controlled areas. Restrictions on the use of water shal be
fully justified on the basis of criticdity safety.

9. A comprehensive, documented fire protection self-assessment program, which includes dl
agpects (program and facility) of the fire protection program. Assessments shdl be
performed on aregular basis a a frequency established by DOE.

10. A program to identify, prioritize, and monitor the status of fire protection-related appraisal
findings/recommendations until fina resolution is achieved. When find resolution will be
sgnificantly delayed, gppropriate interim compensatory measures shdl be implemented to
minimize thefirerisk.

11. A process for reviewing and recommending approva of fire safety “equivalencies’ and
“exemptions’ to the DOE Authority Having Jurisdiction (AHJ) for fire sfety.

4.2.2  FireProtection Design Requirements

DOE Elements and contractors shal develop, implement, and maintain a comprehensive fire protection
program for facilities that includes the following:

1 A reliable water supply of adequate capacity for fire suppresson.
2. Noncombustible or fire-resistive construction, where gppropriate. Complete fire-rated

barriers that are commensurate with the fire hazard to isolate hazardous occupancies and to
minimize fire soread and loss potentiad congstent with defined limits as established by DOE.

3. Automdtic fire extinguishing systems throughout al sgnificant fadilitiesand in al areas subject
to loss of safety class systems, sgnificant life safety hazards, unacceptable program
interruption, or fireloss potentia in excess of defined limits.

4, Redundant fire protection systems in areas where safety class sysems are vulnerable to fire
damage and where no redundant safety capability exists outsde of thefire area. In new
facilities, redundant safety class systems shdl bein separate fire areas. Redundant fire
protection systems shdl aso be provided in areas where the maximum possible fireloss
(MPFL) exceeds limits established by DOE.
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A meansto summon the fire department in the event of afire, such asafiredarm sgndling
System.

A meansto natify and evacuate building occupants in the event of afire, such asafire
detection or fire darm system and illuminated, protected egress paths.

Physical access and appropriate equipment to facilitate effective intervention by thefire
department, such as an interior standpipe system(s) in multi-story or large facilities with
complex configurations.

A meansto prevent the accidentd release of Significant quantities of contaminated products of
combustion and fire fighting water to the environment, such as ventilation control and filter
systems and curbs and dikes. Such features would only be necessary if required by the FHA
or SAR in conjunction with other facility or Ste environmental protection measures.

Fire and related hazards that are unique to DOE and are not addressed by industry codes
and standards shall be protected by isolation, segregatior, or use of specid fire control
systems, such asinert gas or explosion suppression, as determined by the FHA.

Fire protection systems shdl be designed such that their inadvertent operation, inactivatior, or
failure of structurd stability will not result in the loss of vitd safety functions or inoperability of
safety class systems as determined by the SAR.

The contractor shdl direct compliance with these requirements to the extent incorporated into the
contract. Interpretations of the language of this document in relation to the contract shal be the
respongbility of the DOE Contracting Officer after consultation with the cognizant DOE authority for
fire protection.

4.3

Nuclear Criticality Safety

In the performance of this contract, the contractor is required to establish a nuclear criticaity safety
program that (i) appliesto fissonable materids that are produced, processed, stored, transferred,
disposed, or otherwise handled, and (i) includes the following € ements.

43.1

General Requirements

Operations with fissonable materids which pose a criticdity accident hazard shal be evaduated and
documented to demondtrate that the operation will be subcritica under both norma and credible
abnormal conditions. Fissonable materia operations shal be conducted in such a manner that
consequences to personnd and property that result from a criticdity accident will be mitigated. No
sngle credible event or fallure shdl result in a criticaity accident having unmitigated consegquences.
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The nucleer criticality safety program shdl be evauated and documented and shdl include—

() nudear criticaity safety evauations for norma and credible abnormal conditions that
document the parameters, limits, and controls required to ensure that the andyzed
conditions are subcriticd,

(i)  implementation of limits and controls identified by the nuclear criticaity safety
evauations;

(i)  reviews of operations to ascertain that limits and controls are being followed and that
process conditions have not been atered such that the gpplicability of the nuclear
criticaity safety evauation has been compromised;

(iv) assessment of the need for criticality accident detection devices and darm systems, and
ingalation of such equipment where total risk to personnel will be reduced.

4.3.2 Specific Requirements

Fissionable materias shall be produced, processed, stored, transferred, disposed, or otherwise handled
in such amanner that the probability of a criticaity accident is acceptably low, and, to the extent
practicd, al persons, dl government, public, and private property, and the environment are protected
from damaging effects and undue hazards that may arise from a criticality accident.

The Contractor Criticdity Safety Program (CCSP) for nuclear fadilities shdl indlude the following
requirements.

a. Contrector-Critieatity-Safety Programs{CCSPs) shdl goply to operations involving fissonable
materias that pose a criticdity accident hazard. Fissionable nuclides of concern to this
Contractor Regutrements Boeedment-{CRD) are lised in Table 4.3-1. The assgnment of
nuclides to the three columnsin Table 4.3-1 is based on typica conditions. Each contractor
organizetion shdl determine which column(s) is (are) gppropriate to the fissonable nuclides
exiding in its inventory, whether listed in this table or not expresdy included. Specific technicd
information concerning differencesin behavior of these nuclides rlevant to ther differing
abilities to support a sdf-sustaining nuclear chain reaction may be found in ANSI/ANS-8.1-
1983,R88 and ANSI/ANS-8.15-1981,R8795.
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Table4.3-1. Fissionable Nuclidesof Criticality Concern
Nuclide Nuclide Nuclide
92U233* 92U236 91Pa231**
92U235* 93Np237 92U232**
94Pu239* 94Pu238 92U234**
94Pu240 96Cm246* *
94Pu241 98Cf250**
94Pu242 98Cf252**
95AmM241 99ES254* *
95AmM242m
95AmM243
96Cm243
96Cm244
96Cm245
96Cm247
98Cf249
98Cf251

**

extsihgrExigds in quantities and forms that lead to the mgor focus of nuclear criticaity safety.

extsingrExigs in isolated quantities less than potentid minimum critical mass (per ANSI/ANS
8.15-1981,R8795, “Nuclear Criticality Control of Speciad Actinide Elements’).

. The basic dements and control parameters of programs for nuclear criticdity safety shdl satisfy

the requirements of the following American Nuclear Society’s ANSI/ANS nuclear criticdity
safety standards:

ANSI/ANS-8.1-1983,R88, “Nuclear Criticaity Safety in Operations with Fissonable
Materials Outside Reactors’; however, Paragraphs 4.2.2 and 4.2.3, and Paragraph 3.3 shdl be
followed as modified in Section 4.3.2.d of this CRD;

ANSI/ANS-8.3-198697, “Criticdity Accident Alarm System”; however, Paragraphs 412
4.2.1 and 4.2.2 shdl befollowed, as modified in Section 4.3.2.ee and-e-of thisCRD;

ANSI/ANS-8.5-198696, “Use of Borosilicate-Glass Raschig Rings as a Neutron Absorber in
Solutions of Fissle Materid”;
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ANSI/ANS-8.6-1983,R8895, “ Safety in Conducting Subcritical Neutron-Multiplication
Measurements in Situ”; however, Paragraph 5.3 shal be followed as modified in Section 4.3.2.f
of this CRD,;

ANSI/ANS-8.7-1975,R87, “ Guide for Nuclear Criticdity Safety in the Storage of Fissle
Materids’; however, Paragraph 5.2 shdl be followed as modified by Section 4.3.2.c of this
CRD;

ANSI/ANS-8.9-1987,R95, “Nuclear Criticdity Safety Criteriafor Sted-Pipe Intersections
Containing Aqueous Solutions of Fissle Materids’;

ANSI/ANS-8.10-1983,R88, “ Criteriafor Nuclear Criticaity Safety Controlsin Operations
with Shieding and Confinement”;

ANSI/ANS-8.12-1987,R93, “Nuclear Criticaity Control and Safety of Plutonium-Uranium
Fud Mixtures Outsde Reactors’;

ANSI/ANS-8.15-1981,R8795, “Nuclear Criticality Control of Specid Actinide Elements’;

ANSI/ANS-8.17-1984,R8997, “ Criticdity Safety Criteriafor the Handling, Storage, and
Transportation of LWR Fud Outsde Reactors’; however, Paragraph 4.3 shall be followed as
modified in Section 4.3.2.g of this CRD;

ANSI/ANS-8.19-1984,R8996, “ Adminidrative Practices for Nuclear Criticdity Safety”;

ANSI/ANS-8.21-1995, “Use of Fixed Neutron Absorbersin Nuclear Facilities Outside
Reactors’;

ANSI/ANS-8.22-1997, “Nuclear Criticality Safety Based on Limiting and Controlling
Moderators.”

Revisonsto any of the ANSI/ANS standards listed above will place the Order related to this
CRD under immediate review by DOE. Revised ANSI/ANS standards shall not be used
unless an exemption is granted or it isincorporated into a DOE Order. New ANSI/ANS
gtandards will be consdered by DOE for inclusion in subsequent revisons to the Order related
to this CRD based on their appropriateness and gpplicability.

c. Contractors shdl regard adl recommendations in the ANSI/ANS standards listed in Paragraph
4.3.2.b. When recommendations are not implemented, justification shall be documented in a
manner described in the Implementation Plan.
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Contractors shdl interpret twve-one ANSI/ANS recommendations as a requirements:

ANSI/ANS-8.7-1975,R87, Paragraph 5.2, the last sentence of which
becomes, for this CRD, “The effects of more significant moderation shall be
evaluated.”

d. For DOE application, the following sections of ANSI/ANS-8.1-1983,R88, “Nuclear Criticality
Safety in Operations with Fissonable Materids Outsde Reactors,” shdl be read asfollows:

(@) Application of Double Contingency (Paragraph 4.2.2, Double Contingency). Process
designs shdl incorporate sufficient factors of safety to require at least two unlikely,
independent, and concurrent changes in process conditions before a criticality accident
ispossible. Protection shdl be provided by either (i) the control of two independent
process parameters (which is the preferred approach, when practica, to prevent
common-mode failure), or (ii) a system of multiple controls on a Sngle process
parameter. The number of controls required upon a single controlled process
parameter shal be based upon control reliability and any features that mitigate the
consequences of contral falure. Indl cases, no sngle credible event or failure shal
result in the potentia for acriticaity accident, except as referenced in the paragraph
that follows.

An exception to the gpplication of double contingency, where sngle contingency
operations are permissible, is presented in Paragraph 5.1 of ANSI/ANS-8.10-
1983,R88. This exception gpplies to operations with shidding and confinement (e.g.,
hot cdlls or other shielded facilities).

Double contingency shdl be demonstrated by documented evauations.

(20  Application of Geometry Control (Paragraph 4.2.3, Geometry Control). Wherea
ggnificant quantity of fissonable materid is being processed and criticdity sfety isa
concern, passive engineered controls such as geometry control shall be considered asa
preferred control method. Where passive engineered control is not feasible, the
preferred order of controlsis:- active engineered controls, followed by adminigrative
controls. The double contingency analyss shdl judtify the chosen controls. Full
advantage may be taken of any nuclear characterigtics of the process materials and
equipment. All dimensions, nuclear properties, and other features upon which rdiance
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is placed shdl be documented and verified prior to beginning operations, and control
shdl be exercised to maintain them.

Application of Definition of “Bias’ (Paragraph 3.3, Glossary of Terms). The
uncertainty in the biasisinterpreted as a measure of both the accuracy of the calculaion
and the precison of the experimenta data. It is assumed aso to include (a) the
precison of the caculation if the cdculation is sochedtic (notwithstanding that such
precision often can be made as gresat as desired), and (b) the accuracy of the
experimenta data if the experiment is a mock-up of areferenced system.

Deterministic computer cdculations-a i1 H ry-hig CHSHOF H
can usudly be made to have very high precision. Stochastlc computer odcul aions
shedtd can usudly be forced to have appropriately high precison. An experiment that
is not a mock-up-ts may be considered exactly accurate by definition.

e. Therequirementsin ANSI/ANS-8.3-198697 relating to the needs for an darm system
(Paragraphs 4.2.1 and 4.2.2, only) are not applicable to this CRD; however, the content of
Paragraphs 4.2.1 and 4.2.2 that does not conflict with the requirements stated in items (1)
through (5) below remains applicable. For the purpose of this CRD, Criticality Accident Alarm
Systems (CASs) and Criticdity Detection Systems (CDSs) shdl be required as follows:

@

)

In what follows, 10° per year is used as a measure of credibility, and does not
mean that a probabilistic risk assessment (PRA) has to be performed.
Reasonable grounds for lack of tacredibility may be presented on the basis of
commonly accepted engineering judgemen.

In those facilities where the mass of fissonable materia exceeds the limits established in
Paragraph 4.2.1 of ANSI/ANS-8.3-198697 and the probability of a criticdity accident
is greater than 10 per year (as documented in a DOE-approved SAR or in the
supporting andysisfor an SAR), a CAS conforming to ANSI/ANS-8.3-198697 dhdll
be provided to cover occupied areas in which the expected dose exceeds 12 radsin
freear, where a CASis defined to include a criticality accident detection device and a
personnd evacuaion darm.

In those facilities where the mass of fissonable materia exceeds the limits established in
Paragraph 4.2.1 of ANSI/ANS-8.3-198697 and the probability of a criticdity accident
is greater than 10 per year, (as documented in a DOE-approved SAR or in the
supporting andysis for an SAR), but there are no occupied areas in which the expected
dose exceeds 12 rads in free air, a CDS shadl be provided, where a CDS is defined to
be an gppropriate criticaity accident detection device but without an immediate
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evacuaion darm. The CDS response time should be sufficient to dlow for appropriate
process-related mitigation and recovery actions. Appropriate response guidance to
minimize personnel exposure shal be provided by the contractor.

In those facilities where the mass of fissonable materia exceeds the limits established in
Paragraph 4.2.1 of ANSI/ANS-8.3-198697, but a criticdity accident is determined to
be impossible due to the physical form of the fissonable materid, or the probability of
occurrence is determined to be less than 10° per year (as documented in a DOE-
gpproved SAR or in the supporting andlyss for an SAR, or in other appropriate
documentation), neither aCAS nor aCDS s required.

Nether aCAS nor aCDS s required for fissonable materia during shipment when
packaged in gpproved shipping containers, or when packaged in approved shipping
containers awaiting trangport provided that no other operation involving fissonable
materia not so packaged is permitted on the shipping dock or in the shipment area.

If acriticality accident is possible wherein adow (i.e., quasgtatic) increase in reactivity
could occur leading from subcriticality to supercriticaity to self-shutdown without
setting off emplaced criticality alarms, then a CAS might not be adequate for protection
againgt the consequences of such an accident.

To ad in protecting workers againgt the consequences of dow criticdity accidentsin
facilities where analyss has shown that dow criticdlity accidents are credible, CASs
should be supplemented by warning devices, such as audible personnel dosmeters
(e.g., pocket chirpergflashers, or their equivaents), arearadiation monitors, area
dosmeters, or integrating CASs. If these devices are used solely as criticdity warning
devices in accordance with this CRD, they shdl be exempt from the cdlbratlon
requirement 48 e A
12-23-88)-10 CFR 835 (Occupatl ond Radlatl on Protectlon)

Neither aCAS nor aCDS isrequired to be ingalled for handling or storage of
fissonable materid when sufficient shielding exigs that is adequiate to protect personnel
(e.g., spent fud pools, hot cdls, or buria grounds); however, a means to detect fisson
product gasses or other volatile fisson products should be provided in occupied areas
immediately adjacent to such shielded aress, except for systems where no fisson
products are likely to be released.

f. For DOE gpplication, in Section 5.3 of ANSI/ANS-8.6-1983,R8895, “ Safety in Conducting
Subcritical Neutron-Multiplication Measurementsin Situ,” “i.e.” should beread as“eg.”
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0. For DOE gpplication, in Section 4.3 of ANSI/ANS-8.17-1984,R8997, “ Criticdity Safety
Criteriafor the Handling, Storage, and Transportation of LWR Fuel Outside Reactors,” the
guidance on darm systemsis specificdly modified in this CRD.

h. It isacceptable to DOE to follow DOE-STD-3007-93 (Guidelines for Preparing Criticality
Safety Evaluations at Department of Energy non-Reactor Nuclear Facilities) when
preparing Criticality Safety Evaduations.

For DOE application, the following sections of DOE-STD-3007-93 shdll be read asfollows:

@ II. DEFINITIONS. Thedéfinition of “BIAS’ should be interpreted as discussed in
Paragraph 4.3.2.d.(3).

2 4.0 METHODOLOGY. When computer neutronics caculations are used, the type of
computing platform should be stated dong with relevant code configuration control
information and code development and user documentation.

i. Itisrecommended by DOE to use the Good Practices Guide, DOE-G-421.1-1, Rev. O,
“Criticdity Safety Good Practices Program Guide for DOE Nonreactor Nuclear Facilities,” for
guidance in seeking good practices for criticaity safety. When following this recommendation,
use of the Guide (DOE-G-421.1-1) shdl be strictly in accordance with the intentions and
limitations stated in Paragraph 1.3 (Strategy and Intent) of the Guide, as restated below.

This DOE Good Practices Program Guide is a comprehensive guidance
document to assist in developing a criticality safety program to implement the
DOE Order on nuclear criticality safety, and the invoked ANSI/ANS standards,
through use of good practices. Its comprehensiveness precludes its full
applicability to al sets of conditions, since agood practice for one set of
conditions may be an unnecessary, or a poor, practice for asimilar, but not
identical, set of conditions.

This Good Practices Program Guide is not a requirements document and shall
not be used as an auditing document. This good Practices Program Guide shall
not be incorporated in a Contract. It isintended only to provide guidance, but to
meet this intention nuclear criticality safety professionas are expected to be
familiar with its content. Requirements for DOE nuclear criticality safety
programs are found in higher level documents, e.g., Policy, Rule, Order, and
Manual. These documents, e.g., the Order or the Manual, may invoke National
and International Consensus standards. Use of the word “shall” (i.e., asthe
statement of a requirement) in this Good Practices Program Guide is only to try
to maintain consistency with its direct and implicit usein higher level documents
and shall not be used to impose requirements beyond those in higher level
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documents, except for use of the term “shall” in this paragraph. Therefore, no
additional reguirements, i.e., requirements that cannot be found in higher level
documents, shall be imposed by users of this Good Practices Program Guide.

Because the work performed at the different DOE sitesis diverse (viz., hands-on
unshielded fissionable material operations at some sites and remote shielded
operations at other sites), this Good Practices Program Guide, being relevant to
such work, is also diverse. Hence, it is comprehensive and covers most of the
areas of responsibility pertaining to conducting a nuclear criticality safety
program. To this end, information in this Good Practices Program Guide has
been gathered eclecticly, therefore it is ingppropriate to use this Guide in its
entirety either for any one site or for any single application. ltsintent, therefore,
is to present a comprehensive text of good practices for nuclear criticality safety,
and to depend on good judgment in both engineering and management to be the
principal determinant for applicability of these good practices. While even a
comprehensive text of good practices cannot address every need, it can serve as
a source of ideas to address differing needs as they arise.

J.  Thecontractor shdl have a program to detect inadvertent accumulation of sgnificant quantities
of fissonable materid.

k. Transportation Requirements for Fissonable Materid.

@

@)

The requirements of this CRD shdl apply to dl activities where fissonable materid is
transferred from one operation to another within a facility and from one on-ste location
to another.

The requirements, including additions and amendments, of DOE O 460.1A
(PACKAGING AND TRANSPORTATION SAFETY, 9-279510-2-96) shdl be
complied with regarding off-ste shipment of fissonable materid.

HPackegine ' Fety; -DOE O 5610.12
(PACKAGING AND OFF-SITE TRANSPORTATION OF NUCLEAR
COMPONENTS AND SPECIAL ASSEMBLIES ASSOCIATED WITH THE
NUCLEAR EXPLOSIVE AND WEAPON SAFETY PROGRAM, 7-26-94),
including additions and amendments, shall apply to the safe transportation of wegpon
components and specid assemblies shipped irfor nationa defense.

l.  Guiddinesfor Fire FHghting. The fire protection program (Section 4.2.1) shdl establish

guiddinesfor fire fighting within, or adjacent to, moderation controlled areas. These guiddines
shdl be based on comparisons of risks and consequences of a criticaity accident with the risks
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and consequences of postulated fires for the respective area(s). Risk and consequence
comparisons may be a quditative evauation. The basis for the guideines shal be documented.

m. Traning. Itisacceptable to DOE to follow ANSI/ANS-8.20-1991, “Nuclear Criticaity Safety
Traning,” to provide criteriafor nuclear criticdity safety training of personnd who are not
members of the nuclear criticdity safety staff but who are associated with operations outside
reactors where a potentid exists for criticaity accidents. In Stuations where the reguirements
of DOE Order 5480.20A (11-15-94), PERSONNEL SELECTION, QUALIFICATION,
TRAINING, AND STAFFING REQUIREMENTS FOR DOE REACTORANDNON-
REACETOR-NUCLEAR FACILITIES, conflict with those of ANSI/ANS-8.20-1991, DOE
Order 5480.20A shall take precedence.

n. Emergency Planning and Response. It is recommended by DOE to follow ANSI/ANS-8.23-
1997, “Nudclear Criticdity Accident Emergency Planning and Response,” to provide guidance
for minimizing risks to personnd during emergency response to anuclear criticdity accident
outside reactors. In Situations where the requirements of ANSI/ANS-8.23-1997 conflict with
those of DOE Order 151.1 (09-25-95), COMPREHENSIVE EMERGENCY
MANAGEMENT SY STEM, DOE Order 151.1 shall take precedence.

0. Moderators and Reflectors More Effective Than Water. Aqueous solutions are typically used
to determine acceptable subcritical limits for fissle materid (see Paragraph 5.2 of ANSI/ANS-
8.1-1983,R88). Complete or partia flooding by water istypicaly used to establish worst-case
conditions for determining subcritica limits for fissle materid. Some moderators or reflectors
are more effective than water; for example, heavy water (D,O), beryllium or beryllium
compounds (e.g., BeO), carbon (viz., graphite), and hydrogenous materias with hydrogen
dengties greater than that of water (e.q., polyethylene). Subcritica limits (e.g., minimum critical
masses, safe geometries, exempt quantities) determined for water could become unsafe if
applied to these more effective moderators or reflectors. Therefore, fissle materid in the
presence of moderators or reflectors more effective than water should be andlyzed for criticality
safety in amanner that does not depend solely upon subcritica limits that are based on agueous
solutions or on full or partid flooding by water.

4.3.3 Glossary
4.3.3.1 Application

This glossary complements the preceding text of DOE C 420.1A, Section 4.3, Rev—t-by presenting a
list of definitions necessary for effective implementation of Section 4.3 of the CRD.

4.3.3.2 Definitions
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a. Criticdity Accident. The release of energy as aresult of accidentally producing a self-sustaining or

€.

f.

divergent fisson chain reaction (dso caled “Nuclear Criticdity Accident”).

Hazard. A source of danger (i.e, materid, energy source, or operation) with the potentia to cause
illness, injury, or death to personnd or damage to afacility or to the environment (without regard
for the likelihood or credibility of accident scenarios or consequence mitigation).

Nonreactor Nuclear Fecility. An operationd area (e.q., building, holding, storage, or disposa areq)
dedicated to activities or operations (handling, storing, or trangporting) that involve radioactive or
fissonable materids, or both, in such form and quantity that a nuclear hazard potentidly exists to the
employees or the generd public. Included are activities or operations that—

(1) produce, process, or store radioactive liquid or solid waste, fissonable materids, or tritium;
(2) conduct separations operations,

(3) conduct irradiated and/or fissonable materids ingpection, fuel fabrication, decontamination,
Or recovery operations,

(4) conduct fue enrichment operations; or

(5) peform environmenta remediation or waste management activities involving radioactive
materias.

Incidenta use and generation of radioactive materidsin afacility operation (e.g., check and
calibration sources, use of radioactive sourcesin research and experimental and andytica
|aboratory activities, eectron microscopes, and xX-ray machines) would not ordinarily require the
facility to be included in this definition. Accderators with fissonable materid inventories below the
limits specified in DOE-STD-1027-92 (Hazard Categorization and Accident Technigues for
Compliance with DOE Order 5480.23, Nuclear Safety Analysis Reports) and reactors and their
operations are not included.

Nudlear Criticaity Safety. Protection againgt the consequences of an inadvertent nuclear fisson
chain reaction, preferably by preventing the reaction.

Nuclear Facility. Reactor facility and nonreactor nuclear facility.

Nuclear Operation. Processing, storing, transferring, or handling of significant quantities of
fissonable materid.
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g Process Design. Thisindudes Nuclear Operations (q.v.), plus passive and active engineering
designs.

h. Sonificant Quantity of Fissonable Maerid. The minimum quantity of fissonable materid for which
contral is required to maintain subcriticality under al norma and credible abnorma conditions.

4.3.3.3 Discussion

Definitions “c” (Nonreactor Nuclear Facility), “g” (Process Design), and “h” (Significant Quantity of
Fissonable Materid) are especidly crucid to nuclear criticaity safety.

Nonreactor nuclear facilities exclude nuclear reactor cores and exclude accelerators with
fissonable materid inventories below the limits specified in DOE-STD-1027-92 (Hazard
Categorization and Accident Analysis Techniques for Compliance with DOE Order
5480.23, Nuclear Safety Analysis Reports), per se, but do not exclude collocated repositories
of fissonable materid; for example, et~ spent fud pools or fissonable materid (eq., fud)
storage areas). Nudear reactors (including experimenta critica assemblies) can function only if
controlled criticdity is atainable. Fissonable materia of any form must never be dlowed to attain
criticaity outsde a nuclear reactor (including a critica experiment reactor).

Process design isused asaterm of art. It is defined here to avert common misnterpretations.

Sgnificant quantities of fissionable material may exig, for the same nudide, in hundreds-of-
gram amounts (e.g., plutonium nitrate solution), but may not qudify as“sgnificant quantities’ in
thousands-of-gram amounts (e.g., as spent fud, being bound-up with fisson products henceina
form that cannot go criticd). The key phrase in the definition is, “for which control is required to
maintain subcriticaity.”

4.4 Natural Phenomena Hazards Mitigation for DOE Facilities

In the performance of this contract, the contractor is required to design, construct, and/or operate, the
facility as specified in the contract so that the generd public, the workers, and the environment are
protected from the impact of all Natura Phenomena Hazards (NPHS). Where no specific requirements
are specified, mode building codes or nationd consensus industry standards shal be used.

4.4.1 General Requirements

For hazardous facilities, the contractor shal perform safety analyses that include the ability of SSCsand
personnel to perform their intended safety functions under the effects of naturd phenomena.
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4.4.2 Natural Phenomena Mitigation Design Requirements

The contractor shall—

1.

Design, congtruct, and/or operate, the facility as specified in the contract so that SSCswill
withstand the effects of natural phenomena as necessary to ensure the confinement of hazardous
materid, the operation of essentid facilities, the protection of government property, and the
protection of life safety for occupants of DOE buildings.

Congder potentia damage and failure of SSCs due to both direct and indirect natural phenomena
effects, including common cause effects and interactions from failures of other SSCs.

Address seismic requirements of Executive Order 12699.

For new facilities the contractor shal meet the generd requirements of Section 4.4.1 and
requirements 1, 2, and 3 of Section 4.4.2.

For additions and major modifications of existing facilities the contractor shall meet the generd
requirements of Section 4.4.1 and requirements 1, 2, and 3 of Section 4.4.2 and ensure that the
modifications do not degrade the performance of existing SSCs to the extent that they will not
withstand the effects of natural phenomena as necessary to ensure the confinement of hazardous
materid, the operation of essentid facilities, the protection of government property, and the
protection of life safety for occupants of DOE buildings.

4.4.3 Evaluation and Upgrade of Existing DOE Facilities

For exiging DOE facilities the contractor shal—

1.

Evauate the SSCs againgt the generd requirements of Section 4.4.1 and requirements 1 and 2 of
Section 4.4.2 when the following circumstances apply:

(@ Thereisasdgnificant degradetion in the safety bass for the facility.

(b) Address seismic requirements of Executive Order 12941.

If any of the conditionsin requirement 5 of Section 4.4.2 are satisfied, then the
contractor/operator shdl establish a plan for evauating the affected SSCs. The plan shdl

incorporate a schedule for evaluation taking into account programmetic misson considerations
and the safety significance of the potentia failure of SSCs due to naturd phenomena
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3. If theevduation of exising SSCsidentifies naturd phenomena mitigation deficiencies, the
contractor/operator shal establish an upgrade plan for the affected SSCs. The upgrade plan shall
incorporate a prioritized schedule for upgrading the SSCs. The upgrade plan shal address
possible time or funding congraints as well as programmatic misson consderations.

4.4.4 Natural Phenomena Hazar ds Assessment

The contractor/operator shall—
base the design and evauation of facilities to withstand natura phenomena on an assessment of
the likelihood of future natura phenomena occurrences. The natural phenomena hazards
assessment shall be conducted commensurate with a graded approach and commensurate with
the potentid hazard of the facility.

For new sites, the contractor/operator shall—

1. conduct anaturd phenomena hazards assessment commensurate with a graded approach to the
fadlity and
2. condder the consequences of al types of naturd phenomena hazardsin site planning.

For exiding Stes, the contractor/operator shall—

1. review and update the natura phenomena hazards assessments, as necessary, if there are
sgnificant changes in naturd phenomena hazards assessment methodology or site-specific
informetior and

2. conduct areview of the naturad phenomena hazards assessment at least every 10 years. The
review shdl include recommendations to DOE on the need for updating the existing natura
phenomena hazards assessments based on identification of any significant changes in methods or
data.

4.4.5 Natural Phenomena Detection

For facilities or Stes with hazardous materids, the contractor/operator shal provide insrumentation or
other means to detect and record the occurrence and severity of seismic events.
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4.4.6 Post-Natur al Phenomena Procedur es

For facilities or sites with hazardous materia's contractor/operator shall provide and use procedures that
include, ingpecting the facility for damage caused by severe naturd phenomena, and placing the facility
into a safe configuration when such damage has occurred.

5.0 Implementation Plan

Contractors shal submit an Implementation Plan to DOE to implement the above requirements. The
Implementation Plan shdl be submitted after the requirements are incorporated into the gpplicable
contract and shal be developed with an integrated safety review process commensurate with the
hazards.
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